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Spontaneous dissection of renal artery: Long-term
results of extracorporeal reconstruction and
autotransplantation
Cornelis J. van Rooden, MD, Jary M. van Baalen, MD, and J. Hajo van Bockel, MD, Leiden, The
Netherlands
Purpose: We undertook this study to assess the outcome of spontaneous dissection of the renal artery and its branches
surgically treated with extracorporeal reconstruction and autotransplantation.
Subjects: Between 1975 and 1996, 15 consecutive patients (19 kidneys) with spontaneous renal artery dissection
underwent renal artery reconstruction. Fourteen patients had accelerated hypertension. Five patients had impaired renal
function. In 14 patients the dissection was associated with fibrodysplasia, and in 1 patient it was related to arteriosclerosis.
Intervention: In 17 kidneys extracorporeal reconstruction and autotransplantation was used. The renal artery of 1 kidney
was reconstructed in situ. One primary nephrectomy was performed.
Results: There were no operative deaths or major morbidity. All but 1 reconstruction was successful (94.4%). Results at
follow-up (range, 1-8 years) were favorable in 14 patients; 79% had satisfactory blood pressure control, and all patients
had normal renal function, including those with impaired renal function preoperatively.
Conclusions: Extracorporeal reconstruction and autotransplantation can be effectively used in patients with spontaneous
renal artery dissection located in or extending into the distal branches. Early recognition and appreciation of the clinical
presentation of spontaneous renal artery dissection are important. (J Vasc Surg 2003;38:116-22.)
Renovascular disease is a well-known cause of hyper-
tension and ischemic nephropathy. In approximately 60%
to 70% of patients, renovascular disease is caused by arte-
riosclerosis; in a minority (30%) it is secondary to fibrodys-
plasia. Spontaneous renal artery dissection, often associated
with fibrodysplasia, is a separate clinical entity associated
with several problems. It is a rare disease, and the clinical
presentation in these usually young patients can be dramat-
ic.1,2 Early recognition of the symptoms and signs of acute
dissection is important because of major risk for cardiovas-
cular complications and target organ damage, including
significant loss of renal mass.2,3 The role of renal artery
reconstruction is now established, and this method of treat-
ment can be effective.4-6 Renal artery reconstruction is,
however, technically demanding, especially when vascular
lesions are located more distally and extend into the distal
branches or parenchyma of the kidney.
In this retrospective study we summarize experience
from a referral center for complicated renal vascular disease.
Included are clinical presentation, diagnostic workup, sur-
gical treatment, and long-term outcome in 15 patients with
spontaneous renal artery dissection treated over the last two
decades at our institution.
MATERIALS AND METHODS
From 1975 to 1996, 15 patients with acute spontane-
ous renal artery dissection underwent renal artery recon-
struction at Leiden University Medical Center, The Neth-
erlands. Ten patients were men (67%), and 5 patients were
women (33%). Their average age at intervention was
43.1 1.8 years. Eight years before presentation with renal
artery dissection, 1 female patient had undergone nephrec-
tomy because of uncontrollable renovascular hypertension
secondary to fibrodysplasia. One patient had diabetes mel-
litus, and 1 patient had chronic obstructive pulmonary
disease. Ten patients had a history of cigarette smoking;
one male patient had a history of drug abuse with amphet-
amines and anabolic steroids.
Clinical presentation (Table I). Fourteen patients
had severe accelerated hypertension, either of new onset
(n 12) or preexistent (n 2). Average blood pressure in
patients not receiving antihypertensive medication (n 
12) was 206/135 mm Hg. After initial treatment with
antihypertensive medication, usually a diuretic or
-blocker, mean blood pressure decreased significantly, to
151/97 mm Hg (n  12; P  .05).
Most patients had signs of target organ damage, as
defined previously,3 including impaired renal function, hy-
pertensive changes in fundo, or left ventricular hypertrophy
(LVH). Mean preoperative serum creatinine concentration
was 128  13.7 mmol/L. Estimated glomerular filtration
rate (EGFR) was obtained with the Cockcroft and Gault
formula, with correction for body surface area.7,8 Mean
EGFR was 66.3  5.6 mL/min/1.73 m2 (n  15). Five
patients had significantly impaired renal function, defined
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as EGFR outside the lower range of normal (10th percen-
tile) in the general population, with correction for age.9-11
In these 5 patients EGFR ranged from 32.6 to 49.2 mL/
min/1.73 m2 (serum creatinine concentration, 140-232
mmol/L).
In 8 patients fundoscopic hypertensive changes (I, n
1; II, n  3; III, n  3; IV, n  1) were present. Three
patients had LVH, as observed by electrocardiographic
changes.12-14
Diagnostic imaging. In all 15 patients selective an-
giography was performed preoperatively. Eighteen of 29
renal arteries had dissections, which had resulted in signif-
icant stenosis of the main renal artery or its branches (70%
luminal reduction). In 1 patient a dissection and a large
aneurysmal dilatation in one of the lower pole branches of
the renal artery was present.
In 11 patients the dissection affected one main renal
artery (unilateral renal mass involvement). In 3 patients
renovascular disease was present in the main renal arteries
of both kidneys, and 1 patient had a dissection in the
presence of a single kidney (total renal mass involvement;
n  4).
Table I. Clinical presentation and initial blood pressure in 15 patients with spontaneous renal artery dissection
Sex Age (y) Clinical presentation
Blood pressure
(mm Hg) EGFR (mL/min/1.73 m2)
M 36 Hypertensive crisis,
headache, loss of
vision, nausea and
vomiting
240/160 99
F 44 Accelerated
hypertension,
headache
190/110 82
F 47 Accelerated hypertension 175/115* 76
F 46 Accelerated
hypertension,
headache, blurred
vision
155/105* 42
M 54 Hypertensive
encephalopathy,
nausea
230/140 46
M 36 Accelerated
hypertension, flank
pain, hematuria,
headache
210/140 84
M 37 Accelerated
hypertension, flank
pain
210/145 78
M 41 Accelerated hypertension 230/155 73
F 41 Accelerated
hypertension,
headache
220/150 103
M 40 Accelerated
hypertension, flank
pain Hematuria,
headache, blurred
vision
215/135 35
M 50 Accelerated
hypertension, flank
pain
180/130 68
M 38 Accelerated
hypertension, bilateral
flank and loin pain,
hematuria, headache,
blurred vision
220/130 33
F 58 Hypertension, flank pain,
hematuria
130/80* 57
M 43 Accelerated
hypertension, flank
pain
150/100 61
M 35 Accelerated
hypertension, flank
pain, Nausea,
vomiting, hematuria
175/125 49
EGFR, Estimated glomerular filtration rate.
*Patient using antihypertensive medication before admission.
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In 15 arteries the lesions had progressed to within the
distal part of the main renal artery. Stenosis was limited to
the proximal part of the main renal artery in 1 patient only.
Two renal arteries were fully occluded, contributing to 1
nephrectomy. Four renal arteries showed occlusion of one
of the arterial branches. Typical angiographic findings of
dissection of the renal artery are presented in Fig 1, and
operative findings are shown in Fig 2. No patients had con-
comitant extrarenal arterial dissection of other visceral arteries.
National tests, including renography (n  6) or
scintigraphy (n  7) were not performed routinely.
Doppler ultrasound scanning, when it became available,
was performed to assess renal size and aspect of the
parenchyma. The indication for surgical intervention was
always based on clinical presentation and angiographic
findings.
Follow-up and main outcome measurements. Post-
operative follow-up was performed at three different time
points: immediately postoperatively, at discharge from the
hospital (postoperative follow-up); within 12 months post-
operatively (short-term follow-up); and at least 1 year
(range, 1-8 years; mean, 46.9  7.6 months) after the
operation (long-term follow-up). Follow-up data for all
patients was stored in a computerized database, as report-
ed.15 At each follow-up, blood pressure and renal function
were assessed, as described.16
Statistical analysis. All data are presented as mean 
SEM. The Student t test for paired samples was used to
Fig 2. A, Specimen demonstrates dissection of right kidney. B, Extracorporeal repair of right kidney. Two distal
branches have been anastomosed side-to-side. An arterial autograft is end-to end anastomosed to the relatively wide
ostium. (Reprinted with permission from Wichtig Editore. J Nephrol 1994;7:200-7.)
Fig 1. Bilateral renal artery dissection in a 41-year-old man. A, Angiogram of right kidney. Collateral circulation is
present via the right adrenal artery. B, Angiogram of left kidney. Note dissection extends into the branches. (Reprinted
with permission from Wichtig Editore. J Nephrol 1994;7:200-7.)
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evaluate renal function and blood pressure within groups.
P  .05 was considered statistically significant.
RESULTS
Surgical reconstruction
Fourteen patients underwent extracorporeal recon-
struction and autotransplantation.
The surgical procedure consisted of three parts: ne-
phrectomy and renal preservation, extracorporeal recon-
struction, and autotransplantation of the kidney. Extracor-
poreal reconstruction was performed through either a
midline incision or a retroperitoneaal incision. The midline
incision was used when bilateral procedures were per-
formed simultaneously.
Nephrectomy. The affected kidney was dissected
without unnecessary manipulation and traction. Gerota’s
fascia was opened at the level of the lower pole, and the
anteroposterior part of the kidney was dissected. Significant
collateral circulation was interrupted only after the dissec-
tion was completed, and nephrectomy and renal preserva-
tion was started immediately. Subsequently the kidney was
left to recover from possible vasospasm, and the ureter was
mobilized while preserving ureteral collateral circulation to
the kidney. As soon as hydration was adequate, mannitol
was infused at about 10 minutes before arterial occlusion,
to promote renal perfusion and diuresis. The ureter was
clamped during the cold ischemia period of preservation
and extracorporeal repair. Subsequently the artery was
clamped close to the aorta, and a Satinsky clamp was placed
on the renal or caval vein. The kidney was removed and
placed on melting ice-slush. The arteries, and occasionally
large collateral vessels, were cannulated with small cannulas
and flushed with approximately 300 mL of extracellular
solution at 4° C. If the renal artery or branches were
occluded, they were dissected free and incised until the
lumen was opened. Subsequently the kidney was covered
with melting ice.
Extracorporeal reconstruction. The renal artery
branches with lesions were dissected free. For reconstruc-
tion of branches, we preferentially used two techniques.
The first was joining two or more branches, which created
a wide ostium and occasionally obviated even the need for
an interposition graft. This technique is preferred to anas-
tomosing thin-walled renal branches end-to-side to a rela-
tively thick-walled hypogastric artery graft, which may eas-
ily produce an anastomotic stenosis. Alternatively, adjacent
branches were joined and subsequently anastomosed end-
to-end to a single limb of a branched graft. The second
technique is an oblique end-to-end anastomosis of
branches to a branched hypogastric arterial autograft. Au-
tologous graft material is preferred because patients are
usually young.
Autotransplantation of kidney. The vessels were oc-
casionally anastomosed to the distal aorta and the distal
caval vein or, more commonly, to the common iliac artery
and vein. Subsequently we performed intraoperative duplex
ultrasound scanning to evaluate quality of the reconstruc-
tion.
All patients were operated on within days to weeks from
onset of clinical symptoms. One patient underwent con-
ventional in situ reconstruction. In this patient, unlike the
14 others, the origin of the dissection was still located in the
proximal part of the main renal artery exclusively.
Eleven patients underwent unilateral renal artery re-
construction. Three patients underwent bilateral renal ar-
tery reconstruction, and one patient underwent a recon-
struction of a single kidney. One patient who underwent
unilateral extracorporeal repair and autotransplantation
had bilateral involvement, but the contralateral kidney ap-
peared to be unsuitable for revascularization, and nephrec-
tomy was performed. The indication for this nephrectomy
was a fully infarcted kidney present at the time of surgery as
a result of an occluded arterial lumen due to dissection and
thrombosis. Six other kidneys, in 6 patients, demonstrated
segmental renal infarction (less than a third of the kidney),
which did not prevent reconstruction. Except in 1 patient
in whom dissection was associated with atherosclerosis,
dissection was secondary to fibrodysplasia. Underlying dis-
ease in all patients was histologically confirmed, and in all
cases was dissection of the media of the renal artery.
Surgical and anatomic results
There were no operative deaths, no repeat interven-
tions, and no major morbidity, eg, bleeding, infection, or
renal insufficiency. All but 1 reconstruction was technically
successful (94.4%). In 1 patient surgical treatment failed.
One day after extracorporeal reconstruction and autotrans-
plantation serum creatinine concentration increased from
188 mmol/L to 226 mmol/L. A Mag-III perfusion scan
and angiogram were obtained, which showed no perfusion
of the reconstructed kidney. The same day a secondary
nephrectomy was performed. At operation, the arterial and
venous anastomoses were patent, and the cause of infarc-
tion remained unclear. It was speculated that this compli-
cation might have been related to preservation of the
kidney. This patient was excluded from blood pressure and
renal function response analysis at short-term and long-
term follow-up. Six months after surgery this patient had
dissection of the contralateral renal artery, unsuitable for
reconstruction, with hypertension (200/100 mm Hg) and
impaired renal function (serum creatinine concentration,
215 mmol/L).
In the other 14 surgical patients angiography was per-
formed within 6 months after the reconstruction. There
were no significant stenoses. Typical postoperative angio-
grams of a reconstructed kidney with extracorporeal repair
and autotransplantation are shown in Figs 3 and 4. During
long-term follow-up, 1 patient had dissection of the prox-
imal iliac artery. In 10 other patients, the anastomoses were
patent, as demonstrated at angiography (n  5) or renal
duplex scanning (n 5), which showed an excellent kidney
perfusion.
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Blood pressure
At discharge from the hospital a decrease in blood
pressure, from 152/97 mm Hg preoperatively to 138/89
mm Hg, was observed (P  .05; n  14). In addition, use
of antihypertensive agents could be significantly reduced.
In 10 patients all antihypertensive agents were stopped
completely, and in another 2 patients only 1 antihyperten-
sive drug was necessary. Of the 14 patients, 8 were consid-
ered “cured” and 4 were classified as “improved,” as previ-
ously defined.16
Fig 3. Postoperative angiogram shows bilateral patency of right and left main renal arteries, including branches.
Fig 4. A, Postoperative angiogram with details of right kidney. Anastomosed branches and autograft are depicted. B,
Angiogram of left kidney with branches reimplanted in renal autograft. (Reprinted with permission from Wichtig
Editore. J Nephrol 1994;7:200-7.)
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At follow-up (range, 12-95 months postoperatively)
the beneficial effect of renal artery reconstruction on mean
blood pressure was maintained, with average blood pres-
sure of 134/86 mm Hg at short-term follow-up and
127/81 mm Hg at long-term follow-up; Table II). At
long-term follow-up, 9 patients were considered “cured,” 2
patients as “improved” (success rate, 78.6%), and 3 patients
as “failed.” One of the latter patients had dissection of the
anatomosis of the iliac artery. Blood pressure was satisfac-
torily controlled with antihypertensive medication. At
long-term follow-up there were no deaths or cardiovascular
events, eg, stroke or ischemic heart disease.
Target organ damage
None of the 14 patients in whom surgery was successful
required temporary or continuous renal replacement ther-
apy after surgery. The overall results of operation on mean
serum creatinine concentration and EGFR level are shown
in Table II. In patients with normal renal function preop-
eratively, renal function remained stable. Of importance, in
all 4 patients with impaired renal function preoperatively,
EGFR values were improved postoperatively (range, 58.6-
70.1 mL/min/1.73 m2 at postoperative follow-up). Im-
paired renal function in these patients was not related to
blood pressure or to presence or absence of partial renal
infarction at surgery. Renal function was within normal
limits8-10 at short-term follow-up (mean, 73.8  3.9 mL/
min/1.73 m2) and long-term follow-up (mean, 77.5 3.3
mL/min/1.73 m2) in all patients, including those with
impaired renal function preoperatively.
In patients with total renal mass revascularization (bi-
lateral reconstruction or construction of a single kidney
associated with contralateral nephrectomy), retrieval of re-
nal function was better, as compared with patients with
unilateral renal mass revascularization (P  .05). In the 3
patients with LVH preoperatively, an echocardiogram at
long-term follow-up demonstrated absence of LVH. In
patients with hypertensive changes conforming to grade III
and IV in fundo, the abnormal fundus changes disap-
peared.
DISCUSSION
Spontaneous renal artery dissection is rare.1,2 The clin-
ical presentation of dissection may vary significantly.1,17
From angiographic and autopsy series it is known that renal
artery dissection can be an incidental finding and may
remain asymptomatic.17,18 However, the clinical presenta-
tion may be more dramatic and acute. Patients usually have
acute onset or acceleration of hypertension or impaired
renal function. These symptoms are often accompanied by
others, eg, flank or loin pain, hematuria, or neurologic
abnormalities.2,18 The natural history is not known, and it
cannot be determined from our experience because our
referrals were clearly selected. However, severe damage is
possible, and early recognition and appreciation of the
clinical presentation of an acute episode of spontaneous
renal artery dissection is essential to a favorable outcome of
surgical treatment. In this respect, high-quality selective
renal angiography performed as soon as possible is manda-
tory. Isotope studies may help to evaluate the extent of the
infarction. Computed tomography or magnetic resonance
imaging may be even more helpful. In the present study the
indication for surgery was always based on clinical presen-
tation combined with angiographic findings rather than on
functional tests. Angiography was always performed to
establish a definite diagnosis.
The objective of surgical treatment is twofold. First, it is
to prevent secondary complications of accelerated hyper-
tension. Spontaneous renal artery dissection may cause
severe cardiovascular complications, including sudden
death.20-22 Second, surgical intervention may preserve
functioning renal mass. Many patients have symptoms of
impaired renal function, eg, increased serum creatinine
concentration or decreased creatinine clearance. Five of our
patients had renal impairment preoperatively, which was
reversible, along with renal function retrieval, in 4 patients.
In addition, (partial) renal infarction frequently is found in
patients with spontaneous renal artery dissection.5,22 Par-
tial renal infarction at surgery was present in 7 of 19 affected
kidneys (36.8%), and in 1 of these kidneys to such extent
that nephrectomy was necessary. Clearly, revascularization
cannot reverse the damage in infarcted areas, but it may
stop further progression of the dissection and infarction of
the affected kidney.
In approximately 20% to 25% of all patients spontane-
ous renal artery dissection is bilateral.2,22 These patients are
especially at risk for renal impairment, and surgical repair
may be necessary to restore renal function.
Simultaneous spontaneous renal artery dissection with
fibrodysplasia is remarkable and suggests a cause or rela-
tionship. Surgical renal revascularization to treat renovas-
cular disease, especially that caused by fibrodysplasia, is
effective in long-term control of hypertension and renal
function,16,23 although endovascular management has be-
Table II. Mean blood pressure, serum creatinine concentration, and estimated glomerular filtration rate at follow-up in
14 patients after successful renal artery reconstruction
Preoperatively
Postoperative
follow-up*
Short-term
follow-up
Long-term
follow-up
Blood pressure (mm Hg) 152/97 138/89 134/86 127/81
Serum creatinine
concentration (mol/L)
123.8 101.6 103.8 95.0
EGFR (mL/min/1.73 m2) 67.5 75.7 73.8 77.5
*At discharge from hospital.
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come the treatment of choice because of satisfactory results
in combination with a less invasive procedure. However,
the place of endovascular treatment of spontaneous renal
artery dissection has not been clearly established, but seems
limited. Most of our patients were treated before endovas-
cular intervention became available. In 1 of our later pa-
tients repair of a dissection starting in the main renal artery
repair with a stent was attempted but failed, after which the
patient was referred to us. In case of involvement of the
primary or secondary branches obstructed with dissection,
endovascular repair is not likely to be effective. Most prob-
ably, catheters and guide wires might completely throm-
bose these branches because of the risk associated with
introducing these in the false lumen.
If possible, extracorporeal reconstruction and auto-
transplantation can be used effectively in these patients, as
shown by our results. The standard extracorporeal tech-
nique has been reported, and was used for reconstruction in
17 of 19 renal arteries.24-26
Data on extracorporeal repair and autotransplantation
for renal artery dissection located distally in the main artery
or its branches is sparse.5,6,27 The present study is one of
the largest to assess the effect of extracorporeal repair and
autotransplantation on renal artery dissection, including
long-term follow-up. Lacombe6 described 22 patients with
clinical symptoms; 6 received treatment in situ, and 11
underwent extracorporeal reconstruction and autotrans-
plantation. The clinical presentation in these patients was
remarkably similar to that in our patients, including sex and
age, although impairment of renal function was not ob-
served. It was reported that renal artery reconstruction
contributed to satisfactory control of blood pressure (91%
of patients were cured or improved) and renal function.
When renal artery lesions are located more proximally,
reconstruction may be performed “in situ.” Reilly et al4
reported a series remarkably similar to ours insofar as pre-
sentation and sex and age distribution. Ten male patients
had hypertension, blurred vision, and headache. Favorable
results were obtained with renal artery repair in 7 patients
(71.4%), of whom 2 underwent ex vivo repair and 5 under-
went in situ repair.4
In conclusion, extracorporeal artery reconstruction and
autotransplatation can effectively be performed in patients
with renal artery dissection and in cases with complex distal
lesions. In these patients, successful long-term control of
blood pressure and renal function can be achieved. Early
recognition and appreciation of the clinical presentation of
spontaneous renal artery dissection are essential.
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